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(57) Abstract: 



PROBLEM TO BE SOLVED: To provide a normal 
multi-layered golf ball having a large radius of 
rotation by increasing Its inertia moment. 

SOLUTION: A smaller and lighter core 10 is formed and a 
packing material 20 of a heavy weight is included into a 
cover compsn., by which the molded golf ball exhibiting 
the increased weight is obtd. The packing material is 
recommended to be included in the inner cover layer 14 
of the solid three-piece multi-layered golf ball. The 
size and weight of the core are specified to the max. 
weight threshold of 1.62 ounce by the specifications of 
US Golf Association or below the threshold. The golf 




bail which produces the lower spins. and provides an 
increased carry with substantially no influence of a 
feeling and durability on the ball characteristics is obtd. 
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tt?&3N£] -M/hS <-JI»»37 l 0 ftff »J, ft 
Hftft©3fcTA>»2 0 ft*^-tt«rtlC*«>. 
ftft«:a%tJ«»^7#-A*We>*i«. *TA*tt»V 
U v F • XU -hT-x^Jf =&l/7#-/WDrtft*/t-Jf 
1 4 fcic£fc*©#J:n. 37©Titi5fttffifttt. #K 
^;i/7«5^©ftfi«Cj:«l. 6 2*>X0S?Kft«g 
fit ttiflDRli^TC**. 3e>CHf{£^Xfc:>$:£ 
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1 

ttl. 2 8&V*L1. 57in0g[#i:, 18&V*b3 
8. 7gO«li:«:»^ WBW«*^-Jft*0. 0 1 
fc^UO. 200 in©J?S^ tf|gB37&£#>T3 
2. 2fc^L4 4. 5 g ©Sit tJi3*MH9#A 
-JfttO. Olfc^bO. HOinO^Si:, tfSBa 
7~&&fomilX-M*iStoXA 5. 0fc^L4 5. 9 3 10 

«nBrt«Rtf>MHO**^-Jifc-f *v v-«c<fc »j 

m*%3 ] mm**-** 1 6«*%<t y#^ 

#jfa>7jK-;i/. 

Tgic&mDiytf-K. 20 

M#*6l tu8Brtffi!l#A-®#, 4fc^b5 1ph 

X?>l/*M. Kfby;i/azn>A^Ut7;i/$ 30 

-vkfrb&mtp bm&bmm, vt^mx^m 

T-feSM#S l ®#Ma-;i/75if-;i/„ 
Dftftga] tnm&stHltf. 6 5Xtt-&4xRi: 

w*aio] m&mw-Mfa 6 5x«*n« 40 

- #U9l/*>, jK'J iXfM^'J XX^;U7 ^ 
K*»6«6ttft»6j«febfc*Wlc J: 'J«lf:i*S 1 

& : t-*yhZWo£md)i7#-Mzts\\x. Kriaa 

7tt, 1. 3 2fcVxLl. 52in0>fi&i:, 20. 7 

4g<&MSi:&#*»> ttGrtftftrt-Jg 50 
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tt, 0. 0 4 0fcV\b0. 1 60 i n<0£3i:, tfflBa 
7fc£0>T3 3. 4fcv%b4 3. 1 gCDlSii&i^ 

fflSft-QfMrt-mto. 020^1,0. looin© 

JP3£u ttE37fttfW«i*yt-Jf«:*«>T4 5. Ofc 
HU4 5. 9 3g©fitfc£fto«fce>lcLfe#Ma>7 

DHTM l 2 ] WBBarfc £?x>fi^#»c J: »J m 
1 3 ] fflBAftft/<-Jf fc 1 6«*%i: y# 

[ff 1 4 3 fli(BBrtM*rt-ff * l 8 Bft%Xtt€ 

#gl i©#Ma*;i/7^-;i/o 
Dftftg i 5 ] tmmiJ^-MK l fcv » b l o o P 
hT®m^mSi®ftXAMS:'&tt>t=Mimi i©#Ma" 

Ht*ai63 KfSSWfflS^-M^ 4fc^L51p 
h r<DW.^MM<DlSXAMZ'£tiffi#&l 1<D£M3)1 

mft&i 73 msm.^msLmxAMi)\ wmth 

JR. a/Vl/k M. -<>3*;i/£R ^'J^fx 
^l l ©#Ma";i/7^-;k 

mtm 1 9 3 mumux-Mtf e 5 xti-etieu: 

JKU 75 K, JjfU ^ I/* X sK'J 7i- 

«»c «fc y^ufcit#« 1 1 ©#Ma>7tf-;k 
[»#«2 03 waa^m*^-«w. 6 5x&*tw 

*y«>u*x jKU x^-TVb&.tfitfu ixf;v7 ^ 

t»#«2 13 V U v F • yx> • 37ii, WM-f^ 

ffii.*-* y h £#0 a>7 jK-;wc^v ^t, KBB37 

ttl. 3 7fcVM^l. 42in©eSi:, 2 8«:VnL2 
9. 8 g ttfiBftffiWA-JItt. 0. 0 

7 5fcV*L0. 1 00 i n(Dj?3i:8. 6^(:V^L/10. 
4 g©ai:i:S:*#o«J:e)lcLfea*;i/75}<-;i/ 0 
[»#«2 23 wsmntytf-Mmx-tyhz. 
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ito&^cj: y*o|{(8B3r«:-MS<-M/jNa < t 

[1^2 3] V u * K • i^x> • 37fc, rtH*A 

-St., mux-Mtzm.. wmk&im*- 

xy-37tt, 1. 42inXtt-etl^T©itSi:2 
9. 7gXtt**uenT©fflli:&f*fe, WBrtflB*^- 

Jgl*. 0. 07 5 i nX\t*ti&±<D&2t.s 8. 7g 

0. 05 5 in©g$i:ift7. 1 g©Mfifc&#o«ke> 
Dft*!X2 4] art, ««*/X-Ji4:, 

W&E-*ybttO. 3 9 0&V*bO. 4 8 0 hhtt 
Oft** 2 5] 37il, Aftftrt-Jf fc. 
©fett*-;* > h fc»o. 4 4 5 i: bferf;i/7^-;i/„ 

01*8(2 6] 37fc, *MJt!l*/1- 20 

M&#Afc:J;i/7!ff-;WCfcVNT, UBB3TJW. l. 4 
7inJ:y/hSH*Si:, 3 2. 7 g J:UtE*itt£fc 
ffrfc, MB««*A-J|J^ 0. 050inJ:»J»V^ 
Si:, 5. 7 g£*m^W2t£m'3&5izbfcd)i7 

*m*rt-!fc«»o:J/l,7>K-/WCj3V*T, a) MB 
V U y K • l . 0 5fcv\Ll. 3 0i:U 

b) MBAII*/<HI©Jfclfcl. OO&HUl. 80 
tU c) WB>HIB*^-*©iaiS:0. 8 0fc^L 30 

1. 2 5 1 Lfe^;i/75K-;i/o 

Dft**2 8] 71) » K • 37i:, \HW*rt-M£, 
KW1}rt-Mt.ZWn3n,7X-MZi3^Z. a) tffSB 
V U * K • 37©J£*£#il 1 . 2 £ U b ) ftfBBrtfitf* 
M-«©H*aiH. 0 5i:U c)IWBrt«**-M 
©JtM&ftjo. 9 8 1 Ufedr;i/73K-;i/. 

M#8(2 9] 37il, W«l3t»A-S^, *MW*>*- 
St£ffi*fc3>73ff-;Hcfcirvr, ttfta=i7&, S?x 
»J**U 3©37li 1. 4 2inXt± 
*tWT<DW&t, 2 9. 8gXli**uaT©M*i:£: 40 

3*U 0. 07 5 inXtt-eWJLh©mSi:, 8. 6g 
X&ZW±OS&£ £#o J: e> IZ V&3n,7#-n>. 
[fMfcg 3 o) y y * K • 37fc, tWjA-JIfc, 

y7mzm*rt-Mtmx.tz3ji7#-Mz 

a ) M&m*rt-MV>im.i. »J 4>fc < i: 5 
£<U fro 

b) fMBvy y K • 37©Jfc*©9 0%J^T^Lfc, 3* 50 



*$BB¥l 0-20 1 8 80 

4 

HftftgS 1 ] V y »y K • 37il, 

-mz&\Ts m&p3ffl*rt-M<?>m&&, mix-* 

©£gfi© 1 6%,}: y*< tfc=r;i/7^-;b„ 
tff#St3 2] ttBftftftrt-Jiafiftfc, tM&J* 
7d<-;i/©^ifi© i 8%<fc y*< bfc!f#8f 3 i ©rr 

a) 1. 5 7 0 i n&T©it#fc> 3 8. 7 g&T©* 
fit £&oy y «y K • JKy ~f* *Jny • 37£^*£ 

b) r©yy >y k • #y -f**J?-y • 37©*t>y{c 
o. oioin^y^v^Si:, d©yyy K-#y7 

*yx>- 37££©T3 2. 2g,fcym^Mfii;£}# 

c) 3.©Wffi!l*/1-l©**)yiC, 0. 0 5 5fcV^ 

o . o 7 5 i noj?s t, tway y v k • #y s>x 

> • 37^rt{R9*>'t-MS:#©T4 5. 9 3gXtt* 

B»*a3 43 art. mw-Mt. im**- 
mt m oie^©#i 3)i7tf-)i*ft&imzi3\ l \ 

T, 

a) UgB=i7©i£&£l. 4 7 i nfi(TlcM^U fro 
ZKD37©*fi5:3 2. 5 gOTlC^tSSPBi:, 

b) tnai^*rt-ji©jret:o. o 5 0 1 nohcJi 

inU fro3.©Wil?!j;1-M©itm«:0. 940g/c 

c&±izmati>mt. *totstziBto&M3*7 

fooo 1] 

[jt£l±©fiJM#8?] ^JiSt57 - y y 

)\> (regulation golf ball) (Dfil 
"t"«fc -5 »cAIB»Xt«©«l©fiv^«fiffl^ A^m«: 

#d 1 mxt±^©#A-jf £#o^3*ik#jf=Di, 

7<K-^ (multi-layer golf bal 
1) tcKtS. »v«©3STA^^*Jt|i^>¥v^rtffi!l 

V>) igtt=E-^>hfr^»fetvS. 3CD#^X^>fi^ 
y, ^9>f^«»tf7yf«3W«y, JWBtAWW-J:^ 
ic?&s. S btc*^d;i/7d<-;i/li-®lfee>frvvl5 
*«B©jK--;i/iiiiH«icrac7-f-y>^tt«:}# 

o„ 
[0002] 
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v [m&mn h-t-tyhxitny^n v*yom 

(V. S. G. A. ) lC«fcy-Rtt©fctolC&fi$*lT 

flwbtxffl&b&ttntt&bto^igucDiJ. s. 

g. a. tH&tf&s. ztuomit. m is. m 

[0 0 0 3] U. S. G. A. tim>%tT'\t. 3)17 
tf-Mt. 1. 6 2oz (ounce) ] (T 

BBttfcV\) &>)~Mm.<?&Z£\rZZ%<TW&Z'P 10 
fc<£fcl. 68in [inch (>f>*) ] ChRStt 

s. g. a. icfc»jt8£3*ife, a*, m 

lMBftl. 7 2 i n) 3/I/7jK-/I/jW&*VTV**. 
[0 0 04] S. G. A. lC<fc*U*3>7;K 

-m>wssm\ts u. s. g. a. mmz&vm.t 

H (f!fet)* 1 2 55f t/sec) ©=fe»i:{C2 50f t 

u. s. a a. T*i*ifcbTio- ©rrmbftT* 

U. S. G. A. ftBtoK5>fA-U:j:U 160ft/ 
sec (*57>v>/ KXhT— K) T'f^Lfet^fC 6% 
©f^P^©t;ilfC2 8 0*- K (2 9 6^- K) 5:® 

*TW:&e>fcvv «feK:37i,7>K-;i/tt. ?v -/\©df 
;i/73tf-;i/<Dg£;mc&&fc<, u. s. G. a. *m 

t) ©m swtatwiacfctj*) fcG*ua*Mi« 30 

[00053 u. s. G. a. tidr;i/7JK-;i/©-Stt 

*t asm w> ssmm «. 37i/7*-;i««t 

m WAttftttf/U-tt (P 1 a y a b i 1 i t y) 
fc#*0C:fcW7***. =TA/7>K-^ttlB«:1WWt*«l 40 

tf££h37©3.fc><* (JftSftCH^fcLTtfiiL 

[0 0 0 6] Vt-DX!t.mM(D3)l7^-^tMm^(D 

7 w-v-w- Atcjg^-rs «fc e> tfls&tuHraafi 

S. 

[0 0 0 7] 3*^/7 jK-*®ffiBC#*4T*±!WSftffl 
e>l3<Z>2oliH$jg!jHf (resilience) fttfffi 50 
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i(compression) T'fcS. SI8#f4tiHK 

[0008] =r;!/7JX-;kfit®^^m Hf89iM4 

l£ Emm (C. 0. R. ) [c o e f f i c i e n 
t of restitution] ttt.t>*>W&$V& 

ztttx-z, i M^jum£K9w>ffiaft7ft u o \m 

[0 0 0 9] trrzf'sy K*l£-K, ?5^fflt 

(i-j&t>*.7 i 'f>^;wt*->&o^m) Mmcn 

&fflalim®£MzR8Sm (C O. R. ) tt, HK 

®mz>m&\M ; 77'<D*\z- hw®ft^^-;i/©vf- 
& ma mm.xfs.mm. (c. o. r. ) t*©ftfi 

ft t jK-;u©fi-ffi o#&i:tt=r;i/7 r -©fJWclift 
Wicj£*£. ^7^«yK. *5?>vyKHft, Wm 

*ttjasR7?tt&<. x#-^©*a3fcr«fta:u. 
s. g. a. awfctsfctfre&afre), r*i<$tt3> 

mzm*zmm®x\mmm\t--mz, 
o)&mm (c. o. r. ) , xvy%.vmmm & 

[0 0 10] yU^K- 37" JK-;i/ (sol id c 
ore ball) <Dfcmm (C. O. R. ) \#m 

#$3T«:^3-;i/73j<-;i/ (t*t>*)U^y 
s^-;v) fcfevNT^ Rmm*. *y 

^t373K-;i/©-b>^-at?*/i-t»x-axtt^ 
[ooii] =r^7JK-/i/s«fl9Rtt. mmrnnKm. 
z.0m$mx\t3)\,7#-)i<DBLmmit> 

7K¥tCl2 5±l f t/s e c (f p s) ©j&Srt'* 
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* 4 $ > iWT, S 1 *f©x- 5 - • v- * (0 
ehler Ma r k) 5 5£f8;*£y-> [x-5- 
•UD-f -*-^f-f> (Oehler Re sea 
rch Austin) TXgQ fcJ^JtWLfe. £*l 

^©**y-M*3 6 i n^iibT-s-ti-entttagy 

m*^2 5. 25 in&tf6 1. 25inlC<ag$-e 

■fre>xtrV-y2f&VixZM#t&Z£\z&*) (3 
6 i ntCfcfeS3K-;WDTOiSi:bT) ff£U *H 10 

Tffl&gttii&BBStKfcfc y y -yz^%9 y - 
-^fctftBtSfTtii UttCDMi^ & Wx« <fc e> CjK-A/ 
[0 0 12] IMBbfeJ:^CA*;3lKttl2 5±l f 

psT*fctt*u*fce>fcv> 0 se>(cc. o. r. x^itfji 
x&Avmmo>mzm*T x± f p s ic*r 

UtiESrfJUC. O. R. $:Jjf-;i/^jE«ltC 12 5. 0 

f p s®Ayawtt#o* 

[0 0 13] jc»flW». ^aJ©miR^7Jjf-^fCfe 20 

v^T3©dr;i/7^-;i/^u. S. G. A. icffiMSftfe 

$,z>ffl&m&Ltz&$izu. s. g. a. m& m 

Mi #-;i/#u. s. g. a. *ttr*iaftLfc££ic7 

5* F®^K4>T255f t/s e c Sr^StliiSS: 
#o:i£*vc'£&v^i:*«l/C^5. 3>7jK-;i/ 

st*u. s. g. a. mmziBmzm&zMz+Mz 30 

*v\K»ffiR (C o. r. ) &jfo#-;i,£#sz:i: 

[0 0 14] $e>tc U. S. G. A. VHMyf®, 
fflZ&V 1 6 0 f t/s e FXfcT- KT- 

88 (*-V 'J -XXmfiV) &2 9 6. FT'ifc*. 

•>?-tfzj)i7#-)\,m<m*tzt®T'Zzw!mz±. 

m>%tl\ZV. S. G. A. ICJ: y$5£3ftfc||*ffi8t 

a? * - * {cjfi<Kts <fc ^ izftzsmffimzw-D* 

[0015] drji/^jK-^cD^a^^xrr;!/-?^-;!/ 

<jy?i v?')\><jy*mLXffimLnz-&r4 y7)\,m- 
ytm^<&frmizmz>&&£\t3n,7tf-)i 

<D£$mmizMVXSm~e%>z. zo/fctcowtf^ 
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tm?2><z>iz%jj*§ivmizmt. z<ozt\t. m 
?&&mfczx-)i<Dm&fre>miz®fizitz ) ) » 

a* - y&x-)i<Dwm.*:i&* <m\zmttz>mMz 

[0 0 16] fflBUfcJ^fcfflW*. 3Vl/7*-;i/CD£ 

tt. 3ji7tf-jit:ffiEK.fivtzi:%\z§i-fz> : gx& 
v VyPRTfrtyTj y>f<J%g&z3)\/7i£-JW) w 

[0017] $ bizBM&mtJjiyx-frommm 
mMmtAjtfmmwK zosmiitmmz^v 
7#-)MD7'is-mzm%:mtz\tffT'Zz. 
7x-x{zmz#-n'<Dim<mmti}rt-(Dme>fr 
■zt\mt>iM>7,\zym.\z&<m*z>. $mmz\t 

-Mm e>*H v& a- HHUSlv A- «fc y -MSf v >x t? 

ic*tb^e>*>H 07 j: y <£Qii-5 j: e> tc 

f^ffl-rscii:K:<ty^57'7x-xtcdr^75K- J n/*^- 
MSi< ro^**iS«ke>{c«:y5li^^T^tf>l:^-M 

37£*57''vy Ki:fl!>MK|f«>o»&n«. -«*e> 
*H07S:^e)i:$li, *A-lt-^«v\37S:«e)ii 

[0018] ^;i/7^-;i/m#T-fiJfflS*x€> rffljgj ^ 

fci:^.«PGAffiNgtt 

Wtf-zztc ^©asti, yy *y f • 37 • #-^cd« 

^<m\z\ttzh^&x\immtnrm^oi\z^\t 

^£VWMzMWiSlx&frt>"e3b&. Z<DZ\t& £E 

jfvu y F • 37 • MH»XU 

;UD <t ^Jfc^t 37 5:«foj}<-;1/«}: y tt«jWC-Jlbfe 

[0 0 19] a6K*A-®«SfttWS«; =T;i/7df 

-jwmm, zfv-mmmz&f&<Mz%mm 
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[0 0 2 0} S6»C*&frVvM-tfft#-;M*. 

$. K(IBbfe<fc'5tciifv^tf>a:tcj:yPGA&tfLP 10 
G A0^n £<6/\>r-r yztfM \-t<D 

ts:J;i>77-<D3>ho-;i/£|gfCi$ici^t£. t 
[0021} LA^biSixtr>rr;i/73jf-;wi, £8P©=f 

©dT;u7^-;i/«t »J«*y «^eBt»lc^ftv^&, Hix 

[00223 z.<omz^xammmbxf£^)vy 

7-ltt< \zw? u-f £fcLh1-S©fc 2 oaHg&fc 
\,\ 99^v F#3ji7#-Mz%tzvtz£&\z„ z: 

»#-;nc2tt$ n y h a -MtUB £S§«>£ tmz dn, 

izmt u < fcv ^ b n - 2 jWnifcs. 
[0023} fi£oTitiiSKi^Sbfc=r;i/7T-«ili^^ 

^1-J;b7Jj<-;i/T*&-5. <g^tr>#-;wi, *^>r:* 40 

[0 0 2 4} mxVy<D3)\,7i}{-MZmLT\m2 0 

msstX'\tsm^y^^7^-Mt. 

-(balata c o v e r) \t&7>\Zy**£f&f7 50 
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vt7s\Zy*MZ-ZZtiPZZZ>. 

[0 0 2 5} a&K£&*vv^**rt-tt. fin^ 

^0 & zjyifjm(Dl&^y3-h7'iTy(D7'i"( 
x-\tt < \zmx*& y 3U«^$$uk7* w^-k* 
«:ysifflsnTv^„ 

[0 0 2 6} U^Ul7^®^aJ<D5pM,{CBS^*<, * 

[0 0 2 7} $«>lc, *e>*Hv<5**^-^j}<-;i/ 

yz&f&fo z.®&7t&x\iy\ti£-n><Dffimk*& 
mzLT&fz>z.}im>\\ ^^zm&Lt^Kn^ 

z¥y££.tT^&#-JUDmtf y tt-M/JvS < 

[0 0 2 8} ZL4x^®A®ffigtC<fcoT, A7#il-£© 

[0 0 2 9} ^f*;v-« fl*aafcbW*:/ll6& 
£&*)mm$lsfcm£#rZ2bZ. 4 --74- fa* 
> • K • 7.U—7X • X> K • (E. I. Du 

Pont de Nemours & Compan 
y) «J >™ (S u r 1 y n™) £: l/T» 

*fcj^T*ttx^V>- 3-*l/-fi/a> (Exxon 
Corporation) (^^^^4, 9 1 1, 4 
5 1 ^«B#» *>f>lSa*X7>*-™ (Escor 
T") TkTmm>74 *f-9 I o t e ki: UTm8ES*lT 

vmmmiz&vT. mm r^^j (h5>7,*»j 

-fvyux ^SXt±^^©) JA©*t»y©rf;i/7* 

[0 0 3 0} -f^-yv-TOttHKtC x^-U>©J:-5 
te* V7 J yt. 7V Vim, ^9W)\mx\t^\y^ 
ymoi. o tefimitifrXyWta&m&t.nJXypm 

li, ;^*©*t>y(D^-77}f-;i/*A-ifflfi)i^uiiB 
^1S^)lRLhbfcffiSS:#o||6«rSlttx5x hv-©^ 



11 

[oo3i] mitmmmxbtzjxjv-mK. 
-^{cfe* vm.wmRt&tttew&fszvyifi 10 

[0 0 3 2] a &K*ffl0Hi«V\HW&tt0**< 

l&ts r 7 ^-u>jri Wtttc^wfe. >ravvHM« 

[0 0 3 3] ^XffflKOlllCicT. -fJtV 

y©W»«:ffv«W£*»ffoTV^. &M>>f:«-:/0HH 20 
&tfS£3H*fcg^flg0ifflfiSc; (t«*"6x^p>& 

a* * * y MMOUf/xttr^ y nffitamtm 

[0 0 3 4] «oT*FFoy-hr-^ O&KftSt-fctt 

oyyyHjPttfc^df-xttar) txy-if-* (y 
ratty u >y ko*>*-, "fe>*-o*t>yox 
ftowfc**-) fc0a>7Ji<-;i/ 

[0 0 3 5] 3&£ltB9Dll*fft^0'f*y'?-tff 40 

So fefc*.«::0£fcli. ^WcoaBWAO^^T 1 
A yf • x>K« W-y>7D- • ijy/\—X' >f>a 
-jKWt'vK (Spalding & Evenfl 
o Companies. , I nc) {CiyjRKttfF^ 
4, 4 3 1, 1 9 3HHHnffl3BKl/C%*. £0lfSM 
«Ctt 2M©-f T-«W*/t-Jf&»oMtti^ 
7#-;i/0»S«:IB*LT**. 
[0 0 3 6] «IBOfS4,4 8 1,1 9 3W|!|B«CD«rC 50 



4$gff!pl 0-20 1 8 80 

12 

ii#«®a*;i/7^-;n±, twwcy y » KStearfcis 

IJRHJR, 1 805a*-y>™ (Surly 
nW) omaET?»*9— 'J >™ 8 9 4 0 £ DftifcT V >S) 

©<ke>«;®v^ffitf^K©#afli^m^^s. iso 
5fi*-y>ra (*-y>™8 94 0) «. jktsi. o 
o o P s i <n>n\im&W3 j t- v y *>3«wb« 
ft (i 5gfi%OTXtt;i*uc^uv***y;i/$) -f 
*y vHMBt***. 1 8 5 5gtf- y>m oifttt-y- 

-y>Ul9 0 2 0fcBftf4x6) Oi^<yttW8*6M> 

*to y icj&£*5. 1 8 5 y >™ y >ra 

9 0 2 0) tt. mi 4. 0 0 0 p s i0ffitf$gt&i#o 
[0 0 3 7] WB3KBWW»4, 4 3 1, 1 9 3*93M 

K«$»0fg:*tcj:y, #ffla>7t&£ (U. S. G. 
A. ) ;i/-;MCi8tt£*Vt^5<fce>&2 5 5 f t/s e 

©a*,«/7JK-^0#fiKfe r^Y-y^^j Rtf^iz-ftt 

[0 0 3 8] UfrUIIBimiHM, 4 3 1, 193 

O. R. HWfthbfc) flLhUfc^VHx (p 1 a y a 
bility characteristic) &7jt"t" 

%-1}A-Md)\ / 7tf-MZljy<$>t.. fJSEIttflfcitM 
JIV* (*fcfc%C. O. R. flWHffiftO . rtt^CD 
S*b<«l^ffiglCj:y|«gB?Kffl^«4, 4 3 1, 1 

9 3 ^mmom. LWUz* »j f*&ft* a*;i/7jJ?-;i/ 

[0039] m^mxm^t^M^y 
mm m/xmm.*£.-fz>®ms>M3)iyx- 

* y bim±l>-£XVy&<DM'PLt;.#-MZl: »j « 6 

[0040] a fi>\z*m3)],7tf-MMm*>rt-M 
(D%fi>ftZRV7j-vyirtf$s±bT^z>o mm. 

?4-vyyw&&\t> mtt-tyVoM-khtt 

[0041] *i8^©3n^©x^©ftfi(7)@e5s.tms 



(8) 

13 

[004 2] 

\z-7.4m3)],?i?s-M)&mm\*mfiK-n (x 

H=r^7t55^®«£(Z)l. 6 2oz©&?lrtfifl8©Cig 10 
[0 0 4 3] *«^CDffl#tt»Cj:y, if^Ufctftft*- 

[00443 #mv>4m33)\,-7x-n,jiA-\t> m 

<TH5V^ 1 5, 0 0 0 p s i X&ZtM 20 

±©ffltf$$ (ASTM D-7 9 0) ] £S/37DX 
>!r-;i/ (ASTM D-2240) -e4>&<£fc6 0 
(«;fe*S^<»6 5Xtt-?-iiRJ:) ©$£££f$o# 

mtmxt&u mxx v a *>iz*m&m3 
)\,7#-mz& tmmbfr<x&\>mt0m c-r 

&fc>t>l, OOO&^LIO, OOOpsi (ASTM 

d- 7 9 o) (Dmnmit 6 5Xtt-£*uxTfcS'« 
ti 6 o xttwar^arDigs t m-ol #(bj££ 30 

j&i#y 7 I/* >X57. h v— $#y x*f ;b 

*©fffi©m^*fi©STA^m ( i i o oip/ i 

0 0l>Vy (phr) «:M<tt4^l5 1phr4 
fcfc-S^telOfcV^Sphr) t£ d;i/7J^-;i/ 

A-Mtc-^tos. *^©#a^^;i/7JK-;ni^i<z) 40 
XH$taLfc-tf&cT*£s 0 
[0045] tetetez^Kittminifrytf-wto 
mmxit^^i-L wa&M*s'?-im asm. 

ft%«fc'J#v^) ®H^Xtt*flSW»ra-favv- 
©I5£fto!>^J*y 6 5Xl±^ty&LhOi/3TD®$S:^ 

-;wotatt=E-^ > h*mtm\z&m&*o\zm 
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5&HL5 5©i/37D®$ (*fc*>t>ift6 5fc^l,7 

505/arc«s> fc#o 0 

[0 0 4 6] WLhl/fcC. O. R. 

fc„ a e>tc-«*€>M^^wi!DiS:«e» y ©saw 
&xfM^<mzmffi9itc#tztK* *w-Mztf 

UMfcz^y feints. «oT*6*»v^*^-H7t9# 
- y y?m**><Dmm*>mmm 

[0 0 4 7] 3CD«fce>«:#®rr;i/75K-;i/C^||ttrt 
H* X-imxHlZ&}ffifrX.\tZ0M<»m.\< >&fl3fe^ 

*<#oTV^„ £JR0tl&Xttlll/m. ^;i/7JK-;i/© 

X, U. S. G. A. ©MS&#lCjg£-f S <fc e> C-JI 
/hS<-«I<bT**. «fi^S®3(Z)ffl^i±^ « 

)ummz-ms:<®to 

[0 0 4 8] fevxmMMofflms&\ts.wz$kk 
zm&-*yvm/x\m&mz$L-?&. -©*© 

-Meg* u*7 -r - y yyjktmm0>m.\$®m- 

* tmzmmtfze,\zmt-mi<*mxt?y &*-f 

[0049] rfrl/^jtf^UDmtt^-* > h (XliEIK 

* e> tj^m^mm^zzmzmmmm& 
zitwiffix'ibz 3)i7#-)\s<D®fc¥mzmmj$: 

[0050] (fcs^tt 
szihtc.}: y#M©dr;i/7/K-;i/©tgffi^-^> hm 

?£o\ZLX^2>. 3fr-7iS-fr<D%®§l&>Wg„ 

>f Fx¥ymt>Lfcff>)m*z.tiz&vmmm 
**oizm-x\tmt<»*rt-Mm-3X-)it:$m 

[00513 t6oT*wj!i*. mxx-tmm&z 

oizzir (*S^<tt-jf/havxX-M6v\y y » 



(9) 
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7) G>*t>*)K£Mzjmt&£%K„ %*Lfcmm 
aa/xttB^tt (tib^m rnmmm © 

-\z%t>&» 

to o 5 2] *m<Dz\nm)xz<mv>m]gixmm 
\&xv\zu b < ^sm*^ w e> fr-ea*. 

[0 0 5 3] 10 

fclC37 1 0©*t)UCD#MAA- 1 2 
#-;i/^©J:e>fc5K-;i/&f£&#&i:fc$fo5„ 37 

SS^yUvK- 37 (solid core)aWj& 

[0054] 1 2 «. rJf*fc*>*>SI 1 ©X 

ltm<DM 1 4 XttT*^ 2 ©Xtt*MI©JI 1 6 X 

(1 5, 0 0 0fc^bl5 0, 0 0 0©ffi(f$$fc) ©{g 20 
vvm^SHf (*fcfc*>l 6aft%J:y;*:£^&l% 
©SH£) ©>f#;vHtfflgXtt>ftfyv-I!^j^$; 
S. ftWjlli, Sv >»c||&££lil^tf >(;:«}: yiffiB© 
jgStc^Lfc^v^ (1-*fc^>*<ii=bi 6 gg 

i/-h (Aci:^.(j^a^7U-h) Xtt*©ffi©&li 

[0 0 5 5] WilMiffl^ti, • 7>f • x^3K> • 
K • -%K-JX • x> K • #2vK-KJ:»Jia5S£ r-y— 
'J>™j £bTXx?y> • n-if^^sy\Z^m 
rx^37™J Xttj&S& t74*7-V\ £LT* 

*©BB£ft&^A/T?^.&. ^©m£rt«l£bTtg;b*i 

sjj§^®witt 1 9 9 1 * 1 on 1 5 m%mmm 

0 7/7 7 6, 8 0 3^199 2^6^1 9 B#fl^ 
7/9 0 1, 6 6 0^©#WifH#{CiMlCf^bT& 40 

y, d^©^«8^i±^tc*si^{c#fiSLTfes„ am 

w >y • x.y K • -Y-7>-7n- • %yrt-X - -i >n 
-XWrv KK£y£iSli838S*4^ci^bfe 1 
9 9 2^6^19H#*BH*I^0 7/9 0 1, 6 8 

o mmmicm, Lx&zmmjx-j -v-im&x. 

T?£€>. 50 
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[0 0 5 6] *%^©rtfi!lSifflfi8^S:«i^1-SI®lC«e) 
©£>Ibfeillil8ft>r*V V-li, ^Ht^t.^ h U *J 

y<DBU&&ms®%.t:M 3 «fcv » b 8 

u mx.\t* * * y mtnmmx&z. 
^tc7^u;i^xxx;i/ (nBtto-fe-fy-xttn-y* 
*7*yi/-M*> ©.fc^fcftflnftn^v-ttXHI 
^rtH^-jKyv-fc^S©^**. £«£#©;& 

fr^&Jl 0fcV^7 5%fc5/««:3 0&^U7 0 

%) . *m®pmB**-mmzism&m#t>( 

*Vv-#HStt. Jftl 6Sfi%RjKD*;i/7jf>a fc5 
^<tt#&17<i:^b«2 5fiM%0*^K>«. fcfcfc 
S^<li*?|18«:V>L*<j2 1. 5SJtojM/iK>««:* 

to. 

[0 0 5 7] t^*AHffi^tt*»ft>fav 

»fe*tM««J: < XZ©4$fM^©Mcl±f(IfBL£: 

[0 0 5 8] xjry>tt*&1ftB* r X X37™&tfX 

Wt>f*yv-«lBi:*«««hf*s. bfrbx*37 
™/7>r*^*-r*;v-*»iiKy (x^u>-Tf 

™i «ffli«5j<'j (x^ * try )i& <»mm&. 

[0 0 5 9] *m£*&8MlzMLT\^zt.ififrfr 

y>TMAD-84 2 2 , 
>™ 8 i 62 GE«B-f*» , -9— yyTHsEP-5 
03-1 <mM4*y) jixHr- y >™s e p- 5 0 

3-2 USM*y) A^feSo ^asJOttfC 

J:tl«dtl«©>r*yT-ttt^T»&l 8. 5fcvxb8i?j 
2 1. 5aft%©^^^U^^tf 0 
[0 0 6 0] fcfciKtC-tf— y>™AD-8 4 2 2li, 

©S^ICM^S^K (t*t>% A D-8422-2, A 
D-84 22-3, AD84 22-5^) X-WR^tiX 

^^S D ^n/Kytttcfcixli-y— y >™ad- 8 422 
(t, -y— y >™ 8 9 2 0 ictiy<Trfc©H&i$ftfc fcftt. 

1-^t,^ffl!©{gSffi^ 0Kffl#ff^4, 8 8 4, 8 

i4^mimx' m^i -<*j-?-t.mi*i&) ©e>*. 

[00 6 1] 

im] 
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ftK *B 
(15M%B> (>20CJt%B) 

8920 8422-2 8422-3 

»-<*V K> Na Na 

>tv{>Z 1.2 2. 8 1.0 

tm«A Wt!S 2.3 1.9 2.4 

$ ft 8) ISM I 6 0 6 0 6 0 

MP 1 C 88 86 85 

FP 1 t 47 48.5 45 

9IB9KKpsi 4350 4190 5330 

BttBSpsl 2880 3670 3590 

t¥tf % 315 263 2 89 

«lf«RKpsi 53.2 76.4 88.3 

y3 TPgg 6 6 6 7 6 8 



'DSCt*yHtllfi. ftlftiSKl O-C/m i n 

m i 5 orrffi«BB»L6orr 

fcJfefc-oT 1 9 O-CX'HjXitbK. 



2 Kfi 1 5 0rrffi«BB»L6 0rr24hr«&ilU. 84 2 2-2. -3U*# 



[0 0 6 2] -y— y>™8 9 2 0£-9--U>™84 2 2 

-2^rjt-t7-u>™ 8 4 2 2-3i:Jt!grtsi:, ,gSH4 

■y— ij yVl 8 4 2 2 - 2&tf 8 4 2 2 - 3 -< *V V- 

V>£. 'J >™ 8 9 2 0 1 5MM%<D* ttrvjim 
£##•7- h «J ^ AT' 5 9 %fe*W*fn1- S„ 
[0063] S^lC-tf— y>™SEP-503-l (ffi* 

AD 8422-3 Na 
SEP 503-1 2n 
SEP 50 3-2 Us 

[0 0 6 5] 3e>lC-9— y>™8 1 6 2fct, ifcj2 0Mft 
% Ctfc:bt>l 8. 5&VM^2 1. 5Sfi%) CD*** 
yfl/|&&»£tt£-£#3 0&HL7 0%eW4>fDLfelg 
IQiS^tfWtf y vHafflgT*&£. 'J >™8 1 6 2 



*&$-f *>)&#•♦*-- 'J >™SEP- 5 0 3-2 (vy 
^S/^A|^>f^-» «, -y-y>TM A D84 2 2igg$ 

Jfc5. -9— U>™AD84 2 2iliSMS-f^yv-lClix< 
St, -9— y>SEP-503-l&tfSEP-503 

-2^*yv-ii&©ie>lc»r&c:£#T'£.&o 

[0064] 
[*2] 

1.0 45 
0. 8 38 
1.8 43 

[0066] ^m^mmzm^mmr^ vm 

XttTW'tf^ailfgfftx^b^T* U;ugft>f ^-y v- 



(11) 
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mS¥l 0-201880 



X? \ry#tZJOUiiT'(* J r9 9 5 QRXfQ 6 0 

^3 0«:^b*!j7 0%CDS?y;i/-^'S:f^o^ji 9. o 
fcV % Ufo 2 1 . 0 MMs%<D7 V U ;i#£-£tf„ dtl^D * 
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[0 0 6 7] 
[«3] 



ttft 



«37 TH (T«f?) 959 



IM7 TH (T<*T» 960 





2. 0 


1 . 8 








K£ • F 


1 7 2 


1 74 


tr*-(Vlcat> *fcrir F 


1 30 


1 3 1 


K»t9I«:*j p s i 


4600 


3500 




3 2 5 


4 3 0 




6 6 


5 7 


• If flSR P 8 i 


6 6. 0 00 


27, 0 00 



[oo6 8] mwm$m<m^*j v-«is*x mmm&4*j^~ cr&b% 1 8as%^@o r*& 

^V>tb^6TnKStlTV\6 a T^^f-^ 1 0 0 2\t± [0 0 6 9] 



74 *r?i 002 

iMtfifX */10min 1.6 ASTM-D 1238 

«R k«/m 3 ASTM-D 1505 

PM*y«8 Na 

KA r 33.7 ASTM-D 34 1 7 

KAj£ «C 43.2 ASTM-D 3417 



«K3l«fc MP a 

*K91K* MP a 

lX**Vh«ft MPa 

IXfttfSft MPa 
y37D*5ffft 



3 1.7 ASTM-D 638. 
22.5 ASTM-D 638 

348 ASTM-D 638 

4 18 ASTM-D 6 3 8 
380 ASTM-D 790 

52 ASTM-D 2240 

5 1.5 ASTM-D 1525 



[0070] 



»5] 
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T-f *r?l 003 



eft * tt « 

mivun i/ionio i.i 

«Bt lc«/ra3 

KM *>-■«: Zn 

x: 5 2 

ttftA X: 5 1.5 

75-?M 

ttff*IKft MPa 24. 8 

*ft9IK* M P a 14.8 

«Ktttf X 357 

lX-fc«Vhflt*t MPa 145 

lXftlf«» MPa 147 

i/3TD«$*ft 54 

tT-t -y MRftjS X: 5 6 
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ASTM-D 1238 
ASTM-D 1505 

EXXON 
ASTM-D 3417 
ASTM-D 3417 



ASTM-D 638 

ASTM-D 638 

ASTM-D 638 

ASTM-D 638 

ASTM-D 790 

ASTM-D 2240 

ASTM-D 15 2 5 



[oo7i]$ e>izmt<Ds.wzmzwm>&}m-( 

?n Lm^ammmm.^ *) -?-<D*m%iz 
(Damn*; -v-xim*; •v-mem.MZMzmi 

mmmmzm-rzmftmzsi o zmtsjkmm®. 
*^Mz.miix-mmm!>*£mz> z tm^ fc. 
fc^Tmftbftzmmj*ymmmj*;'?- 

o. r. &fco&WM3)\,7ifs-mo)mm}\z-fm 

[0 0 7 2] ftfcfc < lCM5^S©^i^^«^^> 
kZ&MVgijjryimzj:*) a-*l/7-f>&TJfa, /3- 

Jl«, *IK^{C^Lt3RHi^fF^ 9 0 1, 6 8 0-if 

wfts&Dimz'ibz. &<omo&jm4*yms& 
w&>(*jv-M§immm&& ctftt^i em 
m%&±<m, &?>'«imnk^Lm5m&%a 

*z.a>m^wmmmz io%&^ 

L9 0%) 4*yitLX\s#m-z>zt<DXi*z>&m 
<< *y&£fiti&ait& z t »c«fc oT^e>tis ^ t m*D 



[0 0 7 3] S*^fi^lil 6*»%RJ;©a, 0 - 

"mz\tz<Dimm\zm j v- - 1 #r* 

-)K{Ca-^U7YMi, 2fc^Ll 0ffl©j§S8g 
li. »?j3«;^L8<@«)^S:J#o*;i/^>gET*&S„ Z 

(D&otim<»wiz& Ttvm,. x# 
[0074] *mizmiz$tt)2>z}itfz'£zmm 

3=E J v-tt. Site 2 ft v »L 1 0 ffl©J58$t^£frtfHg 
flfii^^^^SEO^-^x^^^i:, r;i/*;i/«# 1 ft 

1 OffiW^M^-Sr^^-^l/X-^l/iiT;!/^ 
£tf 1 ftl^L 1 00008^^ &£tf7;Wl/T? u u 

40 r<"Ju-K ;wwt*f/i/i/-k iwfyi/ 
3^7 * y i/- k * ? u i/- hxitiBBfttf 

[0 0 7 5] (toT*«IBC***lfti«»tt>f *y V- 

SfcttT-liftV^ x*l/>/7*y;i/g&&fi£ft. x 
^l/>/;i**y;i/$&a:£tt. x^i/>/>f *n>$ 

#fi£fo x^ w ytmmerfk x^i/>/ 

;* * * U ;i^/er.;i/7-fe^- h#»?Kfc x^ 
50 7? U ;i^/^x;b7^a-;i/ftfi^^®«4©^ 



(13) 
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^mtivftiSymt, $>3 0&v>Uij8 3Mft%®xf- 

® 2 o %<z>r * u ;i/ite-£#&y &x?- 

[0 0 7 6] 3*tfto5-f>fc»V*iWBUU»II«iJ& 



24 



* #15 <y K5> Ffiaif? • >T S t»l • AAA'r. (Dow 
Chemical Comp a n y) j^&lfifffljfe 
5-fV37 (Pr i ma cor) j fcl/OfflCStlTVt 

*. 
[0077] 
[£6] 



Klft 











mm 


m 




915* 0 


mf 














t/c c 


wm 






<*ft 
















0/10iin 




(psi) 


(psi) 


<1C) 




ASTM 








0-702 


0-1238 




0-638 


0-790 


D-1525 


0-2240 


5 9 80 


20. 


0 


0 


. 958 


3 00. 


0 




4 800 


4 3 


5 0 


5990 


2 0 . 


0 


0 


. 955 


1 300. 


0 


6 50 


26 0O 


4 0 


4 2 


5990 


20. 


0 


0 


.955 


1 3 00. 


0 


6 50 


3 200 


4 0 


4 2 


5 9 8 1 


20. 


0 


0 


. 960 


3 00. 


0 


9 00 


3 200 


4 6 


48 


5981 


20. 


0 


0 


. 960 


300. 


0 


9 0 0 


3 2 0 0 


4 6 


48 


5 9 8 3 


2 0. 


0 


0 


. 958 


50 0. 


0 


850 


3 100 


44 


4 5 


59 9 1 


2 0. 


0 


0 


. 953 


26 00. 


0 


63 5 


2600 


38 


40 



«Uyf»M aiiASTM D- 1 2 3 8fcJ: 0 1 9 OWUbtl*. 



[0 0 7 8] y5-f73T5 9 8 l^©x^l/>-T 

[0079] *«WlopJMsns^l5»>f*>ifili. ff 

[0 0 8 0] iCD.fc^^U^^-f^jgODMfai, * 40 

Si^fcM&Htf^iUctt, M&71z 

B5£#fctf;fcS. T"hy?A>f#>SR00Jiak TKSHb 
+ V U VkJSt&i- V U fi^T-fe-r- h#&£. * y ?A 

>f *-><&s«ctt*g&ft:*j y *ji±m% y ^r-t-r- h 

$83fcxy>r;W:*>ffiUctt, xy^r-fe-r 
- k SMbxy^^tJf^gftfbxy^^feS. 50 



[0 0 8 1] §r&«^|£>r#>#ftJii|^^*,>v- 

^c^«^©iKSSL^lRJ:T*fei:AlJiMj2 0 0° Ffc 
0 0* Ffc£/«lii|ft2 5 0* FfcV%U<;3 5 0 
' FCDi&KT#Jl Op s i&^Ll 0, OOOpsi© 

mttzmz^ *t/j&&M>*> tT'imzitz ztiz 

^M^ttF^mM© 1 0 0d*o*^K>«»«:iWDt 
fO©SSl±HKtC»<J 1 0 %&V > U& 9 0 %T*&€>„ 

[0082] m2m^*&*$Km*<mffi&m 
<D&m4*ytmm&4*jv-imsmmfri!> 

v>#>, y^9 

A. #y*A> *;i/j/^A^x y >!r;i/0«-|©>f^>T* 



(14) 
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26 



[00 83] 



128 



fllWl' « 


NK *> 








C.O.R. is 
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[0 0 9 0] *^©Wfiil»ffij*®S:«SRW-SJ:d{C« 

40 $<DKm*mm*s-?-& &mt&t>*>i-bv 

\Z\it79 U l/- hx^f* (*fc;fc*>>f V-Xttn 
50 .MJgi^^fa^S (1-fcfc-£*5jlOfcv%l,7 5%fc 



(16) 

29 

s^<«3 0jfcv>L7o%) „ *m}oftmm*rt-m 

[009 1] *m(D£M3frytf-)\<<DWM$m0l 

m&4*j*?-t< \zi- h y vi*mmomm.4 

- (tfcfct>3©ti£>f*vv-;&A-M) 10 
;i/7Jj<-;i/j: yH§&<^*bfex£>£-e?fe$;ii:# 
3)iy#-JUT'£<\zmLW 

lo o 9 23 #m<&£>m*x-<m$m 1 6icggb-t 

Mcia©-**?.* -y Wft©4^i*ihl- 
^©«x«^7-ri±, Jt«(fl^6^«s^» gig 

10, 00 Op s ifc^biftl 0, 000psi)T?iS 20 
SH4 (l 6M*%OT©S?) ®^*;v-, -f^-yv- 

*/vf h W1/™(H y trel™)t bTrttiE3*iTV*5 
<t^M'JiXf;H7^hV- BASFttrt^iftS 
(BaytecTM) £ bT7fiBE2*lT^ 
■SJKU>5l/^>Xttx;i/7 (Elf At 

ochem) S. A. A^iSSAlf-;^^^™ (Pe 
baxHI) ilUTrfijiR$tlT^5i:e»«:JKUx^-r;i/7 30 

5 k*%*. *4mn& fr*m< {*tt.t>*>mzim 

0. 0 1 Ofc^bifoO. HOin, «cS^<ttl.6 
80 i ntotf-MZttLTltmZtfO. 03fc^b0. 
0 6 i nXttl . 7 2 i nOtf-MZttbTimZtfi 
0. 04fc^bO. 07 in) bfrb&Mli£'>lCUfc 

[0 0 9 3] WWlii, #K£fflg^c#fflbfe#@m 
fm4, 8 8 4, 8 14^0^5, 1 2 0, 79 1 

14) 0-f*yv-tWfflBB6«tft||?L*©^J:v>. i:< 
D-7 9 0tC<fcUH«|b'rJ!i!ll 5, 0 0 0&V%b$J7 

o, o o o p s i ammm-Dj *j v-t-^s. gs 

3 tt A S TM&D - 2 2 4 0 T'ffil bT S/ a 7 Dig 3 # 
5 0££&3*l5„ 
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[0 0 9 4] M0®Bi^tC&e> 0{C& Lfcte^ZM 

*vv-wu Atfmnmumi, ooofc^un 

o, ooo ps iT-tbVi/aTDmziMZOt^bm 
4 0T'&£„ 

[0 0 9 5] ^MWA^-«iffifiR®«v>/*6)^^aB^fe 
tff«©l3fiUB-r*»wf*yT-fMlltt. 2fc<^b8 

mmm^m-D^y^ xommmoi- h y * 

A, m vy*^AXtty^?A0>£i;3fc^b8 
SUXtt-SP (tfcfct>iKjl 5fc<^b7 5%) 

[0096] svwtfyv-iJBgktfc-eeKWu x^i/ 
> i; 7 * y /xi** * * y £0&*£tia? 
fey, uymrt y 

mftZ3)l7X-fr0ffiM<m&Z!£f&&t>\zftW 
[0 0 9 7] t&aBbfe«fc^cj&S£x*:j7™i:bT$ 

vW*yv-«fflgJc^««SlbTV>S. bfrb ry>f^ 

>f*yv-tsflittjj<y (x^i/>-7^y^so 
h y •> ASXttMfiftJfeT-fe y x-b— y >™«i;K 
y (x^b>-***y;i/go ©3E*&£X&:M> y ?a 

y y^ms W*v -?-timt&iz1&<D$mx*% s 
[oo9 8] rtMRrwMM©*y<-K^S:««-r*is 

'J >™ 8 9 4 0 £ bT rfjflRSJiSSV ^ h y ^7 A 
'J >™ 9 9 1 0 i: bTrUSR 
^tv^V^'f^^M^il^fe?). y >™ 8 9 

4 o »x^ i/^ao 1 ^ * 9 y ;nftcD*m^ftffe y m i 

^2 9%lCifiifnbTfeS. 3©fiii(i*<j2. 8®5p^ 

«r i sMSyoOKSr^x^ uym* *tv m<D& 

->J>TMg g i 0<Z)¥^;i/h7n->f >-r^^Xlt)ii«J 
0. 7T-&5. y^TMgg 10^8940©^ 
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[0102] ^MsrWM^*/^}ffi^f(D8!^/^e> 



TM&D - 7 9 0 ICJ: o TffflJ LT ^ 3 TD*>T-)\,T* 

tmLmzo&^bmooMztffii, ooo^v>b 

ttlO, OOO0ffitf^Ri:S:^o o 

[0 10 3] Wfi* ry-f *^ir 7 5 20j (*ftODS 
SR^;i/h-f>x^^xa>®l^CcfcULDXl 9 5, 
LDX19 6, LDX2 1 8^LDX2 1 2<D£^Z 
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* 1/— Mi, x* y>ttfc«fc 

vmrntitzttuyrt v)\mm$&4*j-?-<vtko 

[0 10 5] 

im 23 



»5« 

7M 7 5 2 0«O»«Wtt« 

ttft A S TBJS *tt Afitt 

MOftM D-1 238 g/lOmin 2 

«8 D-1 505 kg/m 3 0. 96 2 

£13 

R£ D-3417 T 66 

tta.-a D-3417 r 49 

tXf-«t«i» D-1525 X: 42 

<2mm*$ff«rt»79-?) 

D-6 38 MPa 10 

D-638 MPa frL 

Ktttttf D-638 X 760 

lXiEHffR D-638 MPa 22 

^37D*S D-2240 32 

AtfflSK D-790 MPa 26 

-J 4 V ? V #y K ISO 486 2 X 5 2 
(ZwickBebond) 

HVvf-T(DeHattla) D-430 IM^A- >5000 



[0 1 0 6] S^fC^^tOJR^bfeli^x-^ti, 
74*5-9 7 5 2 0$Bgjg<$J3 2fc^L3 6<7» 3 7D 
«3 (ASTM D-2240) £3±0. 5g/10 
min0^;i/h7D->f>f'yi'X (ASTM D-l 
288tCj:y, 1 9 OICtCfc^T) t®2 5 0 Ofc^b 
3 50 Op s (ASTM D-7 9 0) i: 

sowasowrei*. tff 752 ojusgaHiSfc: 
x^i/>, 7? y ;i/8fc&tf*^;i/7* u u- hoD*-# 

[0 1 0 7] $ e,K*W8#tt. ME&74*59 7 5 

mt~\z$mzixtc79 vnmmvzzbt)^*;'?- 
4&<m^RtmbM*&4*;'?-<z>mei#iz 
«fc y^e>4asjK-;i/*A-icjix<^L^xtt-si6e>^ 
v^sst-hui^c. o. r. mzTxtzDiytf-n,* 



tmx&zztm-Dtc. z.<m&74*7-9 1 5 1 

0H ^MMCJ:<»6*vTV^*{ry^aBI«t>f* 
/V- tfz.)l%\Wm$mi, 8 8 4, 8 14-94IM 

*k»81/T*sij— y y 8 6 2 s&tf-y— y > 8 6 2 

9©jffl£-t±) lCtfc/<6£, 7>f^^7 5 20lC«J:y# 

40 [0 10 8] 3e>»C7-f;f-r£ 7 5 1 0(i, 74*59 
7 5 2 OtCit^S^, 74*59 7 5 1 0©-/fS5V*S 
ZJ&Tfmimz£vT%L\^me>fr2/l%2X-t>i'MZ 
~m^C. O. R. ffl«:£-f-5. tmK74 *59 7 
5 1 Oli, 7^*^* 7 5 2 0 <fc y fc-f jWC-«ifiSH£ 

50 [0 10 9] x.9Vy\Z&ML74*59 7 5 1 0(1 
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*6ft 
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10 9 

5 3 0 0 
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^-Mfcffie)tStt*B^^*^9 Ofc^btti o% 
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>f:*VV-£2 5&^L7 5M?)MWt; V-fc 
L9 0%©«Vwf *VvHWfii:4 0&V>L6 0%tf)|fc 

[0 112] *^-«^ffitotiS4#SO«fiW±, ^Kffl 
^^5, 1 2 0, 7 9 1*&tfHf»4 f 8 84, 8 1* 

1 0 OX 

2 0 0% 
300% 

A/D 



[oii3] s&tc, m<DmmT*m*rt-M®mt 

X. B. F. ^yFU 9? (Goodric 
h Comp any) (Z)XXr-f >™ (E s t a n 
e ™) 3KUxXx;1/tKU^U^>X-4 5 1 

v\ B. F. ^KU^^tCiixttx^x^^X-4 

[0114] 
Ml 4] 



14 3 0 
8 15 
10 24 
119 3 
64 1 
182 6 
88/3 9 
5 9 

> 3 5 0 * F (>1 77* C) 
1 . 1 - 1 . 3 
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[0115] mm%fr^m$m^m.c>}M*j-? • 

(Mobay Chemical C 
o. ) WiT-^y (Tex in) mm&KV VU# 

ij^/i-m^^^y (Pell 10 
ethane) MffiNMStfU > e>fcS»«fi£ 

4, 9 8 6, 5 4 5*1; W£5, 0 9 8, 1 0 5*fttf 
H&5, 18 7, 0 1 3*K|3|Rl/C**J:3fc-r*V 
V-/:JAB3£#i:> fa!K>Wffl/WhWb (Hy* 



trel) jKUx*f ;i/X5* hv-&tfx;i/7 • 7 h 
*-,MElf Atochem) S. A. JgOtT-A 
«y (P e b a x) jKUx*t-;1/73 Kiltf&S. 
[0 116] MWcnA4^<>r^ * (B a y t e 
c™) tL/TBASFT-#6)HS^^*^;M»S^tt 

1^5. BASFlCkftWX'f-f V*™ (feil^tf^-r 
y*RE8 3 2) tt. VUttimfcilfr'tMfittafiK 

*™ RE - 8 3 2 i/^-rAtt»:<Dj^!ftl4^SKlttKS:# 

[0 117] 
[*15] 



« * A STHKRK * <2 « 

Slffl&StS D624 P 1 I 1 80 

Y ■i (Die) C 

TECSIttB* 

1 0 0%«R D412 psi 320 

200K8R 460 
300XBR 600 
«R5»S D412 psi 900 

KKtttf D4 1 2 % 490 

D460.H-18 mg/1 000 3 50 
■»■•( 

. *#A IftttB 
(•{ yi-T*-H (MB) 
ttffi©2 5-C. mP a ■ s 2300 21 00 

BBE825X:. s/c.m 1. 08 1. 09 

NCD. X 9.80 

k KQ*$/A-R. H» KOH/g 8 8 

*#Ali*tty7X=.A<.**>- iM Vi-7 + -h ( raD I ) TUlttVV- 



[0118] j)rt-M0nA\t*mx'\t> f)*-m* 
-mw-< 1 1 o ouoym\zM\, 1 fc^t 1 o oau<^ 

»j fcv>3HW*l. 0 (g/cc) <fc»J*£vxitm& 

[oii9] Kdatfe<ke>ic^-;v©ms«:^a0# 50 



ant tttf-jum®.*-* y hamztiMfr^ 

m x-wyj-vyymmmmmzxm 
zm2t£^x-M-)\,o>m. : e-*y b zm?®\zft.w 
*rt-m£\tm*vxpm*rt-Mizta*.&<Dtf£\\ 
[0120] anhici*. wmx\*mm<Dm&<D 
m^s&mxAMx\itm<Difmxnmemm 
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5.3 7 




Kftft 


5. 1 
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=>->; -x>K- (Whi t ake r, C 10 

lark and D a n i e 1 s)fr£>tU8E$*lTl^ 

s <7;i/ h 5v y > • 7;i/- 3 (KBittffflu , 

6 7 9, 79 s^mmim =mt?*>. mt 
m ffifrw*i>Rzmfflm<DSi$itfmt.* uv 

$t-£X*>i.\\ 

[0125] J: »J ^7#-^/fcff*|RCtt. 20 

#®i8$£vmi7 (^^<ti-MS<-®/jN3v>yy«v 

(WffMffiXliffifi^ffilc J; y ) „ tmmb 
[o l 2 6] 37 (y y y KaTjWWr?**) ttttS 

tfftjl. 28infcV%Ll. 5 70 in |>f>f- (in 
ch) J (fca^liSftl. 37infc^U&l. 54 

1 n&tj&®&#£l. 4 2 i n) i*l^0D3 
7ttMtfttl 8fcV>b3 9 g (g r a 

m) ] , S*UHra2 5&ViL3 0-g*%#W&*& 30 

2 9. 7fcV^2 9. 8 gt'&£. 

[0 1 2 7] y y y K37tt#a»tCI4. «^>*£* 

©jKyy* s>x>i;^ )yj y i/- h-^sw y v- b 

Xtt;***y U-h© J: /J, x^ l/>*&fPCD 

s. n7\z-m^R#mtmfi>i\z>z5\z, mm 

/W*££0>6. 3felcHf'>*©&l5g?{fc&&37«fi 
«rS<-T5«}:e»lC#ibtt±^y©5K-;i/*U. 6 20o 40 
z fry* (ounce) ] £>U. S. G. A0)±JKlC 
Hf*»CilfcS< 37tta*Ctt, ffigtt 

©:lMU3>r it J v- i:*-r7 y >SW)<J: e>fc&#?4 

(Dmmnt^tm(D^mm-DX^\ mamo 

[0 1 2 8] 4^C*y«8!lC^Uferi7iafi»fcfc 
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*ti#l5 0, 0 0 0&V\U&5 0 0, ooo-efes.1 
ftx^T. hT-05r?^HI^WBHtt#!F 10 0, 
0 0 0fcV>U&5 0 0, 0 0 0T'&£. 37i!BJ$WC*f 
tSSfcx^T. l/CliS/X-Jif y 7* yx>S: 
^e>©^<fc<, Xtt'>^-3l<y7^yx>i:te<Dx5X 
hV-£<&I&^*ff|EbTfcJ:K fcfcjfolOO, 0 
0Ofc^U5j5O0, 0 0 0<&S*s|a$£^£f$o£/ 
^-jKy7^r^x>S:^ei©^a : b«kv^ i<a»JC»o 

j&AA'xK^yj&S&fry^l/y?;*, (Carif le 
x) BR-1 220ilbT#e>^r^R$*lT^SiSfi/X 
-jK'JT^x:/*:, *>f*-- 3-sKlA-r2/a> (B 
a y e r C o r p. ) tC<fc trJ -V (T 

aktene) 2 2 0 i: tTrPSRStlTV^^-jK 

^-r^f > • x-f *f- • x> K • #Artx (Mu e h 1 s t 
ein, H & Co. ) fr&tt&fe TSK I 3 5j 
i: LTtMSft-OvS/Ky W y •?l/>£\t£< tc«k < jg 

to 1 29] a7mm<»*mii)\<x>mftft &m 

m> tt. ^Sbfei^SXJiffiS^©*;i/jK>i?i: 
m 7^*5/7^ Ay >7 A, 

[0130] r©n7iffi^(icftMT*t^fi^n*;i'jK 

rtvm. **?vm> 
tubym vfrvymRzmgmt z.tim>u-smt 
i^^i7^y;i#xi±^*i";;i^*u^, 

3®t»<Jl 5«:^^L*!J2 5a*ai5^S^<li»<Jl 7fcl^L 
i»2 lMBW©* < «4Ki«»fe4:itaagias?7i' i"JU 
-hft37IB«W>K:**"ft*. *mHM'tfym&Xf 

*<D&mm*-M.K3i5x b v-«s»c^r«n?* y x 

[0 13 1] 37iffl^lC^ttlsaSI(ISBB^lJ (f r 
ee radical i n i t i a t o r) H S<fc 

m T*fes„ 3©^fte> rmmmmh to. x^ 
iztoitz£g\z*MiiJ)\>#yWiv>&W&iz& yx^^ 
s^BB^jtDMti, mmmtLxmtffl&om* 
m 7^b^fe^t> ! t:K5y>*^So xmwic^ 

v-i OOfttasicfcfUl&O. i«:vxb»<jio. OMft 
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*mizmaz#t>ni>. 

[0132] *m<»tzto<m%i*jmm<DW& & 

**£/) -3, 3, s-h'jjif-^irn's^-tf-x i? 

-t-^^yW-*»/K&tf2. 5-S?- (t-^ 

;i/^;M-*S/) -2, 5?*9*M*?:/«fcfticzti 
fiii^&t^/j;^g|^fCj:oTttiSES()!>ttt)t) 10 
[0 13 3] X^JtCffJ^T't S ZlCDi e> fcfflSMt3»<B 

(Luperco) 2 3 0X&2 3 1 XLfc, 4V) '-f 
^Hi/*=r©7^^"!r$--T>lU* (Akzo Ch 
emie Ame r i c a) iCfcU TftlK$*VCVv& M> 
dJyfT. (Trigonox) 17/4 0X0:2 9/ 
4 0£#fc5 o Zl(D#^Ui^-3 2 3 0XL&tJ : h'J 
3Jv9*l 7/4 Ottn -7^1/4, 4-fcf;* (7f- 20 

S/) /< 1/ U x- h ft e>fc U , XUaA-3 2 
3 lXL&tfhUaV«/*;*.2 9/4 0tt:l, l-£* 

(t-^;b^;i/^*t/) -3, 3, 5-hU**;i/S/ 

#n/v*-9->)b^J&5„ 'JaA-32 3 1XL«)lhr 
^^^tiijt«jl 1 2lC-efe*J. XMJaVy*;*29/4 
0©1 hr^ffrSHii&l 2 9t:T*&S„ 

[0134] imwniTtmmvis m.*s>mx\t 

fcv Vtf&ABfcfbtt£BBI6flte £M V J/7*- h&tfitf'J 

fH5 FW^^5*;i/ • ^j^xJgCDP a p i 9 
4, M^^VS/T^-hliJAJffl^feftODlSm©^ 
#T'&£„ 3©K£jgj*fl-tt. lOOMSaPOD^fA (ph 
r) f^lZML0t^L5mm<ffimiCt&Z.ttfX- 

*) 37*m*vt£oT3©n7£IE$fcXMuESm 

[0135] 2b\zxv7nxi/>Mmm\mitmz 40 

^37©M*S:iti6n3-&^vxT'37fflfi»feicinAsz: 
>Ku^nifu>»5f5fiD«i»K:j:ytt(* 

watery) . w)-7**j3Lyzi7ws8M\zmm 
tL&zm>m\$mim< * bx/xte-m^m® 

m&<mMz& y m&Rv&ffi\timi,x&!m.tz> t 
mz3)i7#-)\,3T<m&&gmizi&Ttiii:i >0 

[0 13 6] *mUz&$<D\z&LtztfV7uVVy 

(C3H5) nmt, mo. Qog/cm^uMtmA 50 
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0.7,9 U -MCk y 9 9 %RJ:0>tSa^#i: fefto. 3 
CD«ke>«:JKuynb:i/>«j5^9Bi0Mlcij; -f U / -f 
S/^rJa^n "!r$*;i/- #>r?x (Amo co C 
hemical Co. ) ^5>ffiffij& T64 0 0 Pj , 
T7 000PJ StX l"7 200Pj fcbTrfj|g3*VtV> 
««DflMKft«. HKlCX?* hT- 1 0 OtfggSfey 
0fcv%U<;2 5S&B<DXV7'uXuyn*tf*milz 

[0 13 7] *|6^ifflfi8m?«X®Son&l©RI5:^«) 

v7*y*y%o)mm}x3bz>. mm\t^ ( P h 
r) m<Dioomm^t~*)m2t^bmomm 
mmizt&zttfx-gz. mm&m<m,te7v>m 
&m<t&z?izm*z.£ifix-z&. 
[oi3 8] zbt£*mw*mz\immtdia&x*> 

t<£<. «^t*i:iKyyntri/>»5fttt-JHit^ 
37t)X-Mig<«:S. ^oT^CfSU, ^©37 

mMmmzm&?m u «a7»»»ic-ji»v^ifcB© 

£il LTHWBBC J: y*g*3*l 1 o omm 
m<DdJ±\ZttL0f£WLmi o oa*as®*$:^*-&-5 

[0 13 9] JWfcftTMttCtt, 5^ S/'J*, 

v>f A/^-f k *;i/^>St*;i/i/^AXti)R!i±<D«j:e» 
/v^*>>tfi*;*j;i/jJ<*-hT'&y, 3*ijb<£iiT*mv> 
[0 14 0] ItflBbfei^fClWiy (77>yS/a) ft 
2 0 ;* y i/alCI^-rS©*^ V\, ZIGDftTA/ft 

[oi4i] X^^fetptcii^ffisttm®^^ 
tsm&^flliai^XtiflHl»i^m$:^«)Tt;«fc 
K -«5lCiM>lO«;v>L^4O0©^m^-S:«poX^ 
S^<t**«jl 54v>U»2 0fflffl^^^SrJ#o5i8tBI 

flj&^es:^e»» mmmmt<miz\t^7vywt&.m 
) -mtrnzzommtf-ibk. mmffumttm 
&.<nwM*XT7vymmtf&z>. 37®mnz$£ 
-sstsii, msmm&i o om^odja (x5* 

h V-) tCS-^V \T*& 1 fcV ^ U*«J 2 5 SSMO&X'&Z 
[0 14 2] *flfflBHC37»jMWKXS?>f V2/7*- 

ttl 0 oafigp^^&^CbTiMlO. 2«;V%Ujj<«| 
5. 0*£aW>&&"£*tf$. aS«:S?>fVi/7*-h 
CD^JlCtt4, 4' -s;7xx;i/^^f>s;^yi/7*-h 

i:s^ctt«i;<^ie,nTvv«)-e®ffic!)#^iB>fvs/7 
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[0143] tSbKXamm*. 844, 47Hfl8 

£4, 8 3 8, 5 5 emmizffibbT&zmfflt: 
xmmmt, 8 5 2, a8 4*mm3BmLT*>* 

#£©S^tf*©::©J:e>fcS!W& 
[0144] *»H©=i7»a*ttHWC JK'J 7* V 

i o ofifia$©gftx7* hv- aw: j 

A) fc*^*;bJtf>|ft©10fcV>b4 0£i$©il>;&! 

[0 14 5] IS8BLfeJ:e»»C|ipR©3i<uyntri/>«aBi 

(Pecan shell flour) (D,fc^J^ 

37*»6©*»4W , ftt/ty?/*. 8*fb3SI&^©.fce> 
&-#CSiij!/I#te «: 37*B#ftlcin?L tt±#y©j»*aK 20 

(37, i)*-R&3-T4>in fcl. 6 2 0o 
z©U. S. G. A. fifflSSKl«5®fCjar5ltS«ke»lC 
iBWc«e#-/i/©«*&IMI«-s. 
[0 14 6] *|§^ia^§:5pJMbT^;i/73if-;i/ • 3 
7 &fftSiKC& fefcAtfcl n ;i/Xtt/t>st U - 
5^-9— &ftV\ 9ffitt5&ViUft2 0min©RHKIC 

[0 14 7] X5XhV-, jKU^atri/>»5fSWffl| 30 

(moiety) , &tmi m &mmm. mmt 

RXt&MS&tiM'rt*- h [metallic di 
thiocarbamate] OftHlCfcy) tlftWfe 

m or@Bc.fcy) m+trmm (amz**)) t 

&/iyjV) - * *tf-fflj: t> *®ffim&®T*® 7 m i 

n icfcfe y ^tpwt^^ffl®«g*i: bT 

Mi*«j2 o o° Ftc±#-f *v*TB»fiffifco , 5?>r 

V*/7*~ h 2 2 0° FK3tr**Tf«^ 

zumtz* z.<m$z\<nmfi*r.u -fr^wzim b 

J& (m i n«6b2/- httlC**. 40 
[0 14 8] £©*/- Mi, "Wj (p i g) \zmm 
UfcWf<7tfx;i, (Barwell) -?Vy*-I>J& 

muzA^x? z\t\tmx?>fmk^T> 

T-*?J4 h r W3fcoT^Xli#*#T-*n h rlCfrfc 

37©J*V*JffcllM»l. 2 8*V*bl. 5 70 in (fc 
*^<l*»l. 3 7fc^UiJl. 54inSfc^< 
ttl. 42in) ©*tttt#o*V*37fc4flW*. « 50 
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#*©CSfSfcWi:b&K 
[0 14 9] ZL®ifflfi8fe)!^©^©S^* 

KwmGmmzmbtji^wzLxmz.tim* b 

[0 15 0] ^£©«^©^fctt^tt, zoym 

®m215° F&V>b$3 5 0° Ffc**<tt*BI& 
2 9 0' FfcV>L*&3 2 5* F©mS©iaiV^tcMft 

y«a.u z.oymm>v>ffi&**<m\t£ 
ittx\m\am, mmxith^y^yr-miz 

<fc o T 3 7W5ifcj»*** zttfX'ZZ. zoymwa*. 
«RCJ:y*fct*i:£tt. £©iffllKc«M!JMffltt. 
it^<!teC)«Jffl«fHWCJ:oTl&l 0fcHb*&2 0 

minT*&s„ m&*izmz>mmm\fflizmtz> 
mmmma. mmm<m$miz * y mm 
mz&?&(D\zmmitmmmi<D®&izimL 

TV**. 

[0 15 1] J»8*fclC37«:Sfr&«ffiU -£©£®£ 

*©*/^-«iBKflMiiais^«»c , r s * e> ic#sii-s© 

#«fcK ^®OTi^mim;U<&kftT^Sg8t© 

4 yyjkxmmv$%^irtiMz&-oxfi$z.ttfX' 

«&. «lMBItt«:^b*K:J:y?wart*sfc»c*oT 

[0 15 2] 37©£fc>y{C^t*J££i^^ftW© 
#/V-Jftt£SjW|&0. 200in&V*biftO. 05 5 
i n&ZKii&ZffiO. 0 7 5 i nf&S. ftftftrt 
-*W#SjWI&0. 0 1 0 i nfc^U&O. 1 1 0 i n 
fca^WRHfoO. 055int*5. 37> AIM* 

A-Mfti»Mi*^--Jiaav^jciiB&t)T, i. 6 80 

li*ffl3-;i/7lffl^®^!|{c j; Wtmtiti&X/m&X'jb 
y*&l. 6 20oz©M45:f#o (> 
[0 15 3] *^<^©*M-««fel|tttsa50jS 

iiiflwfc**«&. m&btzffitfmwk^xAttzjm 
* -A^^^^t^w^iaigB^&ii^bM 

tn^fttCgflgSlA-rs. 3©fi^T*Srt^©WfflfC 

mvxMw>m%mx%>nitm*:&irz. mm 
K&vfflmmmmftizvxzbizmmzM*.-- 

^cig^bTt»<fcv>„ rtH*^-Mtf^6©c«-5-f* 

j v-fflmm*im?&iz\mwi*ttim%t 
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[o 1 54j *m&n,7m-Mt. 

f>. £<lZ&d)l7#-Mt> mi. 3 8fcV>bl. 6 
8 i nfcfcfc&^ttfcm. 5 0fc^bl. 6 7 i n£ 
%^ll«Hii^ hxm 1 . 5 7 i n<Dii[SS:J*o*iaJ;i' 
■7Jff-;i/££j£* £ * o tc-^/jNg < -®gv VMM! © 

SO. OlOinftV^O. 1 1 0 i n) tMBSwCft 10 
flj0**)ytC^L 1. 6 8 0 i nXtt-E-^lOhOES 

7(& m S*&^fflttO*^Mia*<ilfSt*ISB 

[0 15 5) EBW^7?ttrtfll*A-|H*&»**&3 8 0 
° FfcnL»4 5 0" FlC35V>T¥^S^IBS:f5fo¥« 

S8liZ10#^mScDrtfi!l*>'t-i?$S:^oMWT-37C!) 20 
*toyKffiBIS*2 0 0' fcVNl, 3 0 0° FT-$2fc 
V*bl 0min£#ffi|$^£^frW£^\T♦5 0 ,, fc^b 
7 0° X-mzte^LlOmi nZnmVLT zti&m 

tCffigS*fe37©**>ytC5 0° Ffc^USU o 0° 
«ffitlfi^Xl±ltffi^*tCj;y^U 1. 6 80 30 

[oi5 6) mmzm.^yifs-MzKmmm 

4, 9 11, 4 51^^««RC8B«L/T*SJ:e)»C A 

[0 15 7) ^BflfiDft±#cyd"^7JK-/U»«c©HB 

[0 1 5 8) A 37 »y<J y K • 37) 

1) MM, #&1 8fcV>b3 9g [y^A (gr a 40 
m) ] , «c5^<li2 5*cV>L3 0g, 

29. 7fcV\b29. 8g 

2) T% MS) . ttl. 2 8fcV*bl. 57in[>f 
>f (inch)] &M<ttl. 3 7&Hbl. 54 
in , ttfefefc^ttl. 4 2 in 

3) am, mi. os^ui. 30, tt^<n.i. 

lOHWLl. 25, 2 

4) fflfiB (Riehle) $6 0&V*14&1 7 0, fc£ 
^<lil 10fcV\bl4 0, ftfc&**<ttl 1 7fcv\ 

b 1 2 4 50 
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5) (C. O. R)»0. 7 0 0fc^bifo0. 

8 0 0, fcS"<<ttO. 7 4 0fcV*bO. 7 8 0, ftfc 
feS^ttO. 7 6 5fcV*bO. 77 0 
B MMA-I fryhM &tf37 

1) IS, $2 5. 9fc^b4 3. 0g, fc£^<&2 
9fcV%b4 0g, *%*5*'«tt3 8. 4g 

2) Tjtfc (IKS) , mi. 3 8fc^bl. 68 in, 
«^<B1. 50fcV>bl. 67in. ftfc&£'«ti: 
1. 57in 

3) amM-Moma* mo. oiofc^u&o. 2 

00 in, fcS*<H:0. 0 5 5fc^b0. 15 0£4j 
feS^OSO. 075in 

4) am WMiirt-Mm) .mo. geanui. 

80&&/«ttl. OOfc^bl. 30, 
til. 0 5 

5) EH (Riehle) $5 9&VNb*<Jl 6 9, 
/«tt8 0fclr>b9 6, ®=fcfc.S/«&8 4&V*b9 2 

6) Rmm. (c o. r) , mo. loi&^Lm 

0. 8 2 0fc5>«li0. 7 5 0fcV\b0. 8 10,$ 
fc&S^ttO. 7 9 0fcV>bO. 8 00 

7) $/37C/D«$, *«J8 7/6 0^:V%Uj^>l 0 0 
/I 0 0, feS^lig 2/6 5&fc*L>l 0 0/8 
5, 1*9 7/7 0 

c <m*x-m. mux-MR&nr 

1) MM. 5. 0fcV%b4 5. 9 3g, 

4 5. 3fc^L4 5. 7g, jftto&«/« f*4 5. 5g 

2) iJtt QCS) « ttl. 680fcHbl. 720 i 
n, 1. 680&V>bl. 700 in, *b 
&6"«ttl. 68 in 

3) */t-*s wk*-*-*) . tto. 0 l 0fcv%b 

J&0. 175in«cS^<tt0. 0 10fcv\b0. 11 
0 i n, 4tfc&*'«ld:0. 0 5 5 i n 

4) ffi&g (Ri ehl e ) , Jftj5 9&<^UH 6 0, 
fcS"«W:8 0fcV%b9 6, *fcfcS/«tt7 BfcW, 
85 

5) smm. (c o. r) , mo. loit^vm 

0. 8 2 5, fcS/^ttO. 7 5 0&VIL0. 8 10, 
*%>&&'«tt0. 7 6 5fcV^b0. 790 

6) S/37C/D$2, »3 5/2 0JkV*Ltt9 2/6 
5, &5^<tt4 0/2 5fcVNb9 0/6 0, SfcfcS 
*<tt8 7/5 6 

7) «tt ! E-^>K *tT0. 390^:V^b^0. 48 
0, «;S^<tt0. 4 3 0^V^bO. 4 6 0, 
/«l*0. 44 5 

[0 15 9) KfSBbfeSfe«Bg^(4li, *fflmAtc«t 
€>ra=b«;<reSES*v-5 r^h5-#-7K^>3i (St 
rata Ad v a n c e) j jtf— ;i/®fi|^.S : b(D"Cfe 
«. i*l^®5K-;i/ ( r^h5-*7hVt>X9 0j 2i 
t; rx|»9-*7K/t>*l 0 0J ) ». -®/Jn$<- 
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0 p h r 0»*ftfKBS:***6i tic J: »Jft&ftft. ;i/(D#^&rJ^«rt4KS:r>:^-r e 
v - * > h tWP L fc* tr> JBJSv * * 



11ft 

^1171/^^1220 

*?T<->220 
(*S/X#U 7*>-x;x) 
KMtStt > 

MS^r*^- Mdiaxylate) 
2 3 lXL^*i/H 

EEft(Rlef)le) 
C. O. R. 

its 



3 7 
7K/<y*90 
70 



30 

3 1 
20 

17.! 
1 5 
0. 9 



7 0 
3 0 

3 0.5 
20 

18.5 
1 5 
0. 9 



« n 



74 1002 
r-r?1003 



II- 1 



3 8 0 HPa 
1 4 7HPa 



0 . 
0 . 
8. 



1. 42' 
29. 7 
124 
. 765 
1. 2 

tt£ Eft 9 0 



1.4 2" 
29. 7 
1 1 7 
. 770 
1 . 2 



+ /-0. 0 0 3 
+ /-0. 3 
+ /-5 
+ /-. 0 1 5 



9 5 
9 5 
5 



4 5 
4 5 
1 0 
2 6 4 HP a 
1.05 



fft ( g ) 
tt(ftleMe) 

C. O. R . 
y37 C/D 



lint flRfe fc 

74*7^7510 3 5HPa 

74 *t?*000 3 2 OHPa 

74*?-* 7030 15 5KPa 



1.57" 
0. 075" 
38. 4 

9 2 
.795 
9 7/7 0 

58. 9 
33. 8 

7. 3 
140HPa 

0. 98 



4 5 
4 5 
1 0 
2 6 4 HPa 
1.05 



1.57" 
0. 075* 
38. 4 
84 

. 800 
9 7/7 0 



ft H 



+/-0. 003 
+ /-0. 003 
+/-0. 3 
+-/-4 
4-/-. 0 1 5 
+ /- 1 



try h/«y *>xr 4 



2. 3phr 
025phr 
04 2ph r 
0 0 4 P h r 



t*x>x-i o o 

58. 9 
3 3.8 
7. 3 
1 4 OHPa 
0. 98 



2. 3phr 
0. 025phr 
0. 042phr 
0 . 0 0 4 p h r 



ft m 



tWh • afrwtx. -fe>h/MX. MO 



S* <g) 

BEIB(Riehle) 

C. O. R. 
y37 C/D 



1.68" 
0. 05 5' 
45. 5 
80 

. 785 
87/56 
0. 445 



1.68" 
0. 0 5 5' 
4 5.5 
7 6 

.790 
87/56 
0.44 5 
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9. 7g*f3 2. 7g), *LTH»< (tfttofe 
0. 0 75 in*f0. 0 50 in) — JISV* (8. 7g 
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AK5-J100 Xb9-f90 

tit 1.47' 1.47' 

* Jt 32.7s 3 2. 7 g 
g«(Rfel>ie) 9 9 106 

C. O. R. . 770-. 7 9 5 .76 5-. 79 5 

itft 1.209 1.209 

«$ (V97C) 74-78 78-81 

1.57 1.57 

ti 3 8. 4 g 38. 4 g 

Eff(Riel)le) 8 5 8 5 

C. O. R. .79 5-. 8 1 0 . 7 9 5-. 8 1 0 

* S 0.050' 0.050' 
«S li'STC/D) 97/70 97/70 
itS 0.9 5 0.9 5 

(farC/D) 78/47 70/4 7 

m& 0.055' 0.0 5 5" 

tt* 0.9 7 0.9 7 

^Hc 1. 68- 1. 68' 

M.M. 4 5. 4 g 45. 4 g 

EB(RltMe) 76 8 1 

C. O. R. .783-. 8 1 0 .783-. 81 0. 
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6. Ifcv\b3 2. 5g<D*gffl-C*&yj£*#l. 0 73 
&V*U1. 2 16T*&ofe. £*1%Dn7l;k 

KtEoTSyfcUfe. Zin^)^37 (1. 42in& 
tfl. 47 in) ©gjaMStftttl. 4 2in©n7tC*f 
50 LTteim2 0fcV^2 3lCJU. 4 7 i n©37lC*f 
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^fflT^f-f -i>y-7U>y (Atti Engi 
neering) 1$gV$>& a 
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(ZOA) 

231XL <*WF 



2 0 

7 0 

3 0 
34 
20 

1 7. 

1 5 

0. < 



2 1 

70 

3 0 
20 
20 
1 8 

I 5 
0. 9 



2 2 

7 0 

3 0 
6 

20 
18. ! 

1 5 
0. 9 



23 a 

70 
30 

3 1.5 
1 6 
20 

1 6 
0. 9 



ft( i n) 
** 

C.O.R. 



life 

1. 42 
29. 4 
I . 2 16 
130 
. 757 



1.42 
27. 9 
1. 146 
1 28 
. 767 



1. 42 
2 6. 1 
I. 07 3 
130 
.772 



1.47 
3 2.5 
1. 209 
106 
.765 



TAttl-9 
74*7*1003 

fvfxr/ 



20 
50 
50 
4 



2 1 
5 0 
5 0 
2 6. 



22 
5 0 
5 0 
5 1 



2 3a 
5 0 
5 0 



ftft (8) 

H(Riehle) 
C. O.R. 



0. 0 7 5' 
0. 9 8 
38. 3 
9 2 
7 9 7 



0. 0 7 5* 
1.19 
38. 2 
93 
80 1 



0. 0 7 5' 
1.405 
38. 5 
9 1 
804 



0.07 5' 
0. 96 
38. 5 
86 
7 9 7 



7WJ8000 19X 7**7*8000 19X 
7W*7030 19% 7**7*7030 191 
7W*7520 52. 4X 7**7*7520 52. « 



7**f*8000 191 
7**7*7030 1 8X 
7**7*7520 52. U 



2810HB 9.56X 2810HB 9. 56X 2810HB 



7**7*8000 19% 
7****7030 1 9% 
7WJ7520 52. « 



9.561 2810HB 



9.56X 



nun) 

11(9) 

gl(Riehle) 

C.O.R. 

y37D 



4 2 2T r i 
1.684 

4 5.4 
82 

. 789 

5 7 



422Tr i 
1. 684 
45. 5 
73 

.791 
57 



4 2 2T r i 
1. 684 
45. 6 

8 3 

.791 

5 7 



4 2 2Tr i 
1.684 
45.8 
8 1 

. 788 
57 



(Inartia Dynami £ D i©«e»t, ^-^>h^^Cfm^tlXliSE 

y>f - 4y7sV)\j*yY (Moment of 6 e 

Inertia Measureing Instru [0 17 9] Z<mfe^<0$$&&W8m*!k<m *J T*& 

ment Model) 50 50&ffiV«Lfc o 30) 6. ^-y^e>lCbTjg*J-?«:S5Sif3-&So 3CD<k^ 

M(measuring instrument) 50 fCLT, ^^V>fc^S^^-^> h&W^So 
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) 4$M¥l 0-20 1 880 

62 

[0181] 

Kfcl] 1 = 194. 0* (t A 2-T* 2) 

[0182] mmm^ntz. 

[01 83] 
t£2 2] 



2t-X 
2t-a 

2 t-tt-A-m 

ad* 



m 

4 
ft 

ftStttt 

T i 02 («feJWt LT > 
T102 (*feWfcLT) 



KANq. 


37t« 


7yh^ 


1 


1 • 


4 7 


002/1 003 
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1 . 


4 7 


T-f *-F ? 1 0 0 2/1 003 
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1 . 


4 7 


7M*f ? 1002/1 003 
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1 . 


4 7 


74*t9 1002/1003 
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1 . 


4 7 


7M 100 2/1003 
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4 7 


74 10 0 2/1003 
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1 ■ 


4 7 


74 1 002/1 0 0 3 
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4 7 


7-f 1 002/1 0 0 3 
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1 . 


4 7 


7M 1 00 2/1 00 3 


1 0 


1 . 


4 7 


74 100 2/100 3 


1 1 


1 . 


4 7 


74 *? 9 1002/1003 
74*T 9 100 2/100 3 


1 2 
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4 7 
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7Ut;i002/l 003 
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74 1002/1003 
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*«f ? 1 0 0 2/1 003 


2 0 
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2 I 
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4 2 


74*7*9 1 002/1 003 
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4 7 
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7H7Yf<M/fyfM 
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7H7W-DC 
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h7750XL 


1 . 


54 5 


fl- 


>i7750ZK5* 


1 . 


54 5 
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fr*7790?Jt 


1 . 


54 5 




>77750TmX 


1 . 


5 7 





P h r 


Hoient of 


Ball 


Inertia 


Size 


5 


0 . 


44 7 


1.68 


5 


0. 


44 3 


1.68 
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44 9 


1.68 
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0 . 


4 4 6 


1.68 
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44 9 


1.68 
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44 7 


1.68 
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0. 


450 


1. 68 
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0 . 


4 5 0 


1.68 
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44 8 


1.68 
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0 . 


4 5 2 


1.68 
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4 5 1 


1.68 
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0 . 


4 4 7 


1.68 
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44 8 


1.68 
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0. 


44 1 
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44 9 
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44 3 


1.68 
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0 . 


44 6 


1.68 
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0. 


44 3 


1.68 
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44 2 


1.68 
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4 3 6 


1.68 
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4 5 0 


1.68 


5 1 


0 . 


4 6 0 


1.68 
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0. 


4 4 1 


1.68 


0 


0. 


444 


1.68 




0. 


4 3 3 


1.68 




0. 


4 5 3 


1.68 




0 . 


4 0 5 


1.68 




0. 


4 0 7 


1.68 




0. 


4 1 2 


1.68 




0 . 


44 5 


1.68 




0. 


448 


1.68 




0. 


4 6 5 
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[0184] ffflaaj&gi*. Aftftrt-Jf ftC^Mft? * 
[0 18 5] $?>tC|^NO. 2 0^VNL/23^t«k 

po. 2oti, •eti-en^2i J s:t;2 2{cig«)e>ti 



[0 1 8 6] 0IJ2 

fcftofc. 3C0#£ZWCflfc54a^©37HfiSc (* 
fcfc>t>37li&£A~D) £#ofe. 3ft^<Dn7<Z>-i>*> 

x-r yy<Dy-\£-xbv7' yy-J vz-n?* i o 

[0 187] 
[£2 3] 



£Z1£ 





A 


B 


c • 


D 


E 




7 0 


70 


7 0 


70 


7 0 




3 0 


30 


3 0 


3 0 


3 0 




26. 7 


25 


5 


5 


1 8 




0 


0 


0 


0 


2 0 


Efc^r^y P-MZOA) 22. 5 


2 4 


2 4 


2 2.5 


2 9 . 




2 


2 


2 


2 


0 




1 6 


1 6 


1 6 


1 6 


1 0 . 


23UL ^A/**^ K 


0. 9 


0. 9 


0. 9 


0. 9 


0. 9 



1.47- 1.47- 

it* 1.19 1.17 

Kft < g> 34.4 31.8 

fftt(ftlehle) 1 06 8 3 

C.O.R. .771 .789 



[oi8 8] m&LtMizzirvms&Tf/Miim 
& nrcDc. o. r. mzmmizmzRMz*^ 

LX) o XMUbrt-M (Xtiv>h;i/) com&mt 
ztaffimits *y?7s^yw*<b^tems^xh, 40 



1.47" 1.47' 1.47" 

1.07 1.07 1.15 
2 9.1 29.3 38. 1 
9 1 114 78 
. 790 .774 .799 



iZjj\L/X&^>o 

[0 189] 
GS2 4] 
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(34) 



8 12 3 

7M*r?80 0 0 50 50 

7^*7^7030 50 50 

74*f?9 59 5 0 

7M 9 6 0 50 

7M 7 5 10 '■ 

TG*70MB 

fiyttXT-V 62.5 80 

ft* 

SB 50 



[0190] ar, vyh)iRTmw*rt-<mmm to 1 9 u 
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0-20 1 880 
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MI24 


MI25 


KM2B 


37-f-j 








«a 


A 


6 


C 


*B 


1.47- 


1.47" 


1.47" 


it* 


1.19 . 


1.17 


1.07 


mil 


32.4 


31.8 


29. 1 




106 


83 


91 


C.O.R. 


.771 


.789 


.790 
















II* 


1 


1 


1 




1.57 


1.57 


1.57 


its 


0.95 


0.95 


0.9S 


Aft 


17.8 


37.6 


34.8 






77 


63 


C. O.R. 


.793 


.604 


.810 


Iil9f-f 
























11 ft 


4 


4 


4 




1.681 


1.681 


1.682 


its 


0.97 


0.97 


0.97 


ftft 


45 


44.8 


41.9 


fftt 


80 


69 


74 


C.O.R. 


.787 


.801 


.•806 




0.433834 


0.431195 





WI27 


8*126 


WJI29 


KH30 


MI31 


D 


C 


0 


0 


E 


1.47" 


1.47" 


1.47* 


1.47* 


1.57* 


1.07 


1.07 


1.07 


1.07 


1.15 


29.3 


29.1 


29.3 


29.3 


38.1 


114 


91 


114 


114 


76 


.774 


.790 


.774 


.774 


.789 


1 


2 


2 


3 





1.57 


1.57 


1.57 


1.57 




0.95 


1.53 


1.53 


1.5 





34.7 


37.8 


37.7 


37.4 





100 


83 


100 


99 





.801 


.806 


.794 


.716-. 


802 


4 


4 


4 


4 


4 


1.682 


2.681 


1.681 


1.681 


1.682 


0.97 


0.97 


0.97 


0.97 


0.97 


41.8 


45.1 


44.6 


44.5 


45.4 


86 


74 


84 


83 


76 


.787 


.799 


. 790 


.767 


.802 



ttltti 0.4S40U 0.449169 UliM 0.444149 



[0 19 2] zt^OHSmi. 37*»&^r>M/XI4 
o. 2 4fcV\b2 5&ta*4No. 28t£^L30ttiM 

[0 19 3] W 

3-tfl/-f 8>S 7* U* (Zinc c 

or p. of Ame r i c a) ttettftftmiPVi 
GfoO. 0 7 5 i n) PMAA-M (XttV> bto) £ 



(+fcfefcl. 42in).H(29. 7 g) fttfjfc 
S (TO*)* 1. 2) £fto2WCM&SV'Jy KtK'J 
40 ^yi>-37 (solid polybutadi 
e n e core) tftygLfcft -ft^STttffifig 

(Riehle) RXfC. O. R. tCWl/CttS^lCg 
ft*. ttl>1t2WDtt3fr7tf-M*&<D*rt-& 

[0 194] 
[*2 6] 
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ftSB¥lO-20 1 8 80 

70 



•ft 

2 3 I XLI***^)* 



2r 



J* ( « ) 

Efl (Richie) 
C. O. R. 

its 



a r 




KfiNo. 32 


KflNo. 33 


70 


7 0 


30 


3 0 


3 1 


3 0.5 


20 


2 0 


17.5 


18.5 


1 5 


1 5 


0. 9 


0. 9 


1 . 4 2" 


1.4 2- 


29. 7 


2 9.7 


1 24 


1 1 7 


. 765 


. 770 


1 . 2 


1 . 2 



7 4 *r*1002 
^4*"F 71003 



ft (IS) 




fiSft 
380HPa 
147MPa 



its 

0.95 
0. 95 
8. 5 



f* ( * ) 
tt(Riehle) 

C. O. R. 



ft* 

7^*f^75 1 0 
T4 8 0 0 0 

74***7 0 30 

um m 

(Unitane)O-HO 
(Eastobrlte OB-1) 
(Uitra Karlne Blue) 
(Santonox)R 
t-* 

EIB(Riehlc) 

C. O. R. 
i/37C/D 



3 5 HP a 
3 2 OHPa 
1 5 5HPa 



*/<- 



4 5 
45 

1 0 

2 6 4HPa 
1. 05 



1.57* 
0. 0 7 5" 
38. 4 
9 2 

.795 
97/70 



KttNo. 32 
58. 9 
3 3.8 
7. 3 
1 4 OHPa 
0. 98 



3phr 
O 2 5phr 

0 4 2phr 

0 0 4phr 



1. 68- 
€. 05 5' 
4 5.5 
80 

. 785 
87/5 6 
0.44 5 



KflNo.33 
4 5 
4 5 

1 0 

2 64HPa 
1.05 



1.5 7- 
0 . 0 7 5" 
38. 4 
84 

. 800 
9 7/70 



KflNo. 33 
58. 9 
3 3.8 
7. 3 
1 4 OHPa 
0.9 8 



2. 
0. 

0. 

0. 



3phr 
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